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(54) Process for desuffurizJng catalytlcally cracked gasoline 

(57) An efficient process for desuffurizing catalyti- 
cafly cracked gasoline, in which a reduction in olefin 
content is controlled to thereby minimize a reduction in 
octane number. A catalytically cracked gasoline is sep- 
arated into a plurality of fractions including one or both 
of a fraction rich in sulfur compounds that are hard to 
desulfurize and a fraction rich in sulfur compounds that 
are easy to desulfurize. One or both of the fractions are 
subjected to hydrodesulfurization. The resulting frac- 
tions are then mixed with the remaining fractions. 
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Description 

FIELD OF THE INVENTION 



in * ention relates to a P"*** fo ' desulfurizing catalytically cracked gasoline. More particularly the 
rxesent invention relates to a process for hydrodesuHurizing catalytically cracked gasoline containing sulfur corrpounds 

and Olefin COnmnnonte in tha nraeuvo rrt a n>h>i.«4 



and olefin components in the presence of a catalyst. 
BACKGROUND OF THE INVENTION 



In tlie field of petroleum refining, catalytically cracked gasoline is a stock of high-octane number gasoline containina 

ISSTJESi!? h r ponen,s - CatalyticaJly **** is • cSS 

cractang a heavy petroleum fraction as a stock oil. such as a vacuum gas oil or an atmospheric residual ofl and Vecov- 
f5 2e a ^S,e n9 *" CSta,ytiCafly ^™ *^y ISZ^of X 

However the stock oil for catalytic cracking has a relatively high content of sulfur compounds. When an untreated 
S?^ ITT? ,0 ^ ytiC fc T Ckina » e «*» "^"V <™*e° Sasoline aW^ a nig^r 
gSl 09 9aS °" ne fraCt ° n WOU ' d cause environmental pollution if used as a Wending stock of aSSve 

Consequently, the stock oil is usually seeded to a desuHurization process prior to catalytic cracking 
On the other hand, a naphtha fraction obtained by distilling crude oil is generally subjected to cataJvfc'reformino m 
tprt* aromatize the same and increase its octane number. sJ^^S^^^tS^ 
C ° mpOUnds ' me na P Wha ***» should also be desulfurized prior to catalytic reforming 
«. ^^MeaMufaikn P focess has hitherto been carried out to achieve the above-noted desutfurization in the field 

^Xt'^^ eS, 5L riZatton P* 00688 hBW " ^ a stock «. to be dJSSXSEJS 
pnate catalyst for hydrodesurfunzation in a pressurized hydrogen atmosphere at a high temperature 

«.J~2f" 7^ typiCa " y 086(1 ** hy*ode6uMurization of heavy petroleum fractions, such as a stock oil for cat- 
(6 ' 9 ■ 3 ^ " ^ a,mos P heric residual oil) and a stock ofl for thermal cracking (e.g.. a vacuum 

nTTL ^^T^Z Vl " e,emem (e " 9 - «*a» and nickel) and a group V. element (eg.. chrcLm n^T 
num and tmgsten) supported on an appropriate carrier (e.g.. alumina). The hydrodesutfurization process is usually 
, t! PeratUre ***** 300 to ^ ««>-C. a hydrogen partial pressure of atxxrf 30 to about 200 Kg/cJ 
and a liquid hourly space velocity (hereinafter abbreviated as LHSV) of about 0 1 to about 10 1/hr 

m -nSUTlI ""'S "y?^ ** hydrodesutfuri2ation 01 "aphtha comprise a combination of a group VIII ele- 
ment and agroup VI element (eg., a combination of cobalt and molybdenum) supported on an appropriate carrier (e a 
alumina). The hydrodesuHurization process is usually earned out at a temperakire of ^ mTSSSSSK 
hydrogen partial pressured about 15 to about 40 kg/cm*, and an LHSV of about 2 to about 8 1/hr 
. »i .5 ^^f 8 * hy*p°«"Nurizafon of a heavy petroleum fraction such as a vacuum gas oil or an atmospheric resid- 
h kSIL* a f t0Ck ° ,lf0f catalytic cracWn 9- P«*«sing « earned out at high temperature and WghpraSIJ* 
f°T e -. Consequently, strict conditions are imposed on the apparatus ^R^more. an Ed 
the apparatus to increase its capacity involves high construction costs. 

«J£J? Jf^S"* CatatytiCa " y 9asoline « hydrodesulfurized under the abowKtescribed processing 

S?fn^T U " C °T^ entS f! reSent in * e 9asoi™ fraction are hydrogenated to reduce the otofinW- 

tent. and toe resulting cracked gasoline fraction has a reduced octane number. Therefore, the cracked gasoline fraction 

^SZtS^^ * d8Sirab,y 10 ^ '^omen^tfon. etc. ^totaea^ 

octane number. That is. two processes are involved. The technique disclosed in the unexamined published Japanese 
patent apptation No H«. 6-509830 based on a PCT application is an example of such a two proc^TyJenT 

SUMMARY OF THE INVENTION 

nJ? ° b]e ! ai - th8 P . r « 8S8nt inventi0n fe to provide a P rocess for effectively hydrodesulfurizing catalytically cracked 
gasohne ccnfaining sulfur compounds and olefin components while minimizing the reduction of delwrpLnT 

L^T*** ^ v ^*f 4 toed P f0b,em - *° resent inventors sought to develop a hydrodesuHurization proc- 
ntn^Ac 1> T" COmp0urxte to a Possible level while minimizing reduction in the content of olefin cornpo- 
.TL^ LTt^ 65 ^- '^ entore toUnd vari0US Sli,ur ""PO"^ oontained in catalytically cracked gasXe 

^Tu^^ 

J" view of toe difference in the relative ease or difficulty in desulfurization among sulfur compounds, the present 
inventors have discovered a process for hydrodesuHurizing catalytically cracked gasoline containing sulfur compounds 
and olef m components, which comprises separating the catalytically cracked gasoline into a plurality of fractions includ- 
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EP 0725 126 A1 

ing at least one of (0 a first fraction rich in surfur compounds that are hard to desutfurize and (ii) a second fraction rich 
n sulfur compounds that are easy to desutfurize. next hydrodesdfurizing at least one of the first and^JS 2i« 
n^ reSe, T * ***** ^ thG ^esurfurized fraS>n(s) with theTenSS SS^^ 

» S2L * 3 ** ^ 3 Nrth ""^ * a • * My of sulfur con^StfS 

S^i£2^ 3t ,eaSt0n80fthe t0 nydrodesuffurization unci opt^m^SS aS 



mixing the fractions. 
»o DETAILED DESCRIPTION OF THE INVENTION 



trDm^SS^^ 9 ^ 1 "!^!!" inVenfon iS 8 93500,19 ***" dlstiIled at a temperature of 
fromabout 30 to about 250'C. The catalybcally cracked gasoline is obtained by catalytically cracking a heavyDetrol Jim 

taS^IZr 9 tS° fan 8lmOSpheriC residual "0 to mostly coXerl SlSSS 

oSc^T ^-Po-nds can be analyzed and quarried by a GC-AED (a gas chromatography with an atonic emissSi 
Of these sulfur compounds, thiophene and alkytthiophenes are compounds that are ditto* tn do*, m ,ri,» aii^ 

furize^!,? ^^^S"" S f° line int ° 3 ^ is ^ in compounds that are hard to desul- 

r^f 3 ™ 1 a fractl0n » "<* in sulfur compounds that are easy to desutfurize may be accomplished bv anwof 
d^n ao^. oystaj.ization and the like. Distilling is the mSTconvenient rt Zn2^ * "* * 
ine boiBng points of typical sulfur compounds that are hard to desutfurize are as follows. Thioohene- 84 16«C- 2 

2.WirnethytthK3phene: 136.70'C; 2.4-d.methylthiophene: 140.70°C; 2,3-dimethyfthioohene- 141 60°C a d^im^mT 
-ophene: 145.00'C; 2-isopropytthiophene: 153.00'C; S^opr^^^^^ 3^5^222^ 
1£00;C : S-ethyt^-methynhiophene: 160,0-C; 2,3,5*SSK 164^^^^: 

121 u^mlKS 01 ^ SUlf ^ com P° unds ** are to desutfurize are as follows. Thiacyctopentane- 
£i £ 'SS^SS^SS^ 5* 3 - me ^ ia «V<=topentane: 138.64-C; a.fians^imethyS^Sop^n 
tana 142.00 C. 2,as-5<l l methytthiacyclopentane: 142.28'C; 3.3-dimethyfthiacyciopentane- 145 00"C- 2 3^m2i 
aoyd^entane: 148.00-0: 3-ethyfthiacyc,open1ane: 185.00-0; benzSp^rT^ 

♦„ H T ™^' S0 T 0f * 8 SU ' fur com P«'«te thai are hard to desutfurize and some of the sulfur compounds that are easv 
to desutfurize have boiling points that are close together. Accordingly, it is necessary to^deSZ^!?^^ 
of suKur compounds by analyse, and to then seieSa dttfliafcx. a££«« 

the greatest degree of separation possible. After separation. theZcfon Si ^S^S^^Z KSS 

Z«Zx^^l "11 T XXJndS tha,areh3fdto * « arnour^^Tmot 

preferably at least 60 mol%. of the total sulfur compound content. Likewise, the fraction that is rich in sulfur corrooun* 
that are easy todesulturizedesirabfy contains sulfur compounds that are easy todesum^eln^a^ cJT^tS 
50 mol%. preferably at least 60 mol%. of the total sulfur compound conts^o^^i^^^l^^l 
compounds that are hard to desutfurize and sulfur compounds ^^ ^^SZ^Z^^ 

tiont^lTn!!^ 

ton that is rich m sulfur compounds that are easy to desutfurize is selected according to the intended purpose. 
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The language "rich in sulfur compounds that are hard to desulfurize" might be defined as a fraction containing sulfur 
compounds that are hard to desulfurize in an amount of more than 50 mol%. preferably at least 60 mof%. of the total 
content of sulfur compounds contained in the fraction. 

. J^*ST m com P° unds ** easy to desulfurize" might be defined as a fraction containing sul- 
h^ca^nds that are easy to desurhxize in an amount of more than 50 mof%, preferably at least 60 mol%, of the total 
content of sulfur compounds contained in the fraction. 

™ J^rr* 9, Where ! he 8U " ur C0n,ent istobe reduC8d ,0 a limrted extent, only a fraction that is rich in sulfur com- 
STS! 13 Zt^H 6 iS Sl * ieCted to nydrodesuHurization under mild conditions, for example, in the pres- 

enceol fa , catalyst for hydrodesulfurization at a temperature of about 200 to about 300'C. a hydrogen partial pressure 
ofabout5toabout20l^aTr 2 .arxlanmsVofabout4toabout201/hr. ^ ^ pressure 

whn^?^!^ 0 " * fraCfo ° thatisrichinsu,fur compounds that are easy to desulfurize can be performed 
whJe reta,n,ng the olef n components that are originally present in the fraction. More particularly, if proper rea^on^ 

fri^r" 0 " r8te 88 hi9h ™ or even more can be achSed vScc^ng^gSa- 
tion of the olefins to 10% by volume or lower, thus minimizing a reduction in octane number 

and prl",^^! 0 ^"^ons «* hydrodesulfurization for each fraction, taking into consideration the kinds 

^1 a ^ 6 ^!, de8, i ed deSUtfuri2a1i0n ra,e "« a P™*** reduction^ octane number 
350-C VZSZZZS? hydrode^lfurization are selected from a temperature range of from about 200 to about 
^£ a S?TT P^f 658 " 6 ran 9« ^ from about 5 to about 30 kg/cm 2 , an LHSV range of from about 1 to about 
f EtlZl VST"**, T ranfle e* fr <^ about 300 to about 5000 scf/bbl. The tower the temperature or pressure 
S. o^nfr^L ' 6 m ° re effeCtivefy 0,e,in "ydrogenatfon can be suppreeseWrniZze a reduction 

oouS ^i^Si ^^.^S" of denization is required, both a fraction that is rich in sulfur com- 

^ Z T" 3 1aU * m ^ is ^ in compounds that are easy to desulfurize are sub- 
to^odesurhirization. In the case, the conditions of hydrodesutfurization are optimized for each fraction to 
a^thed^red h,gh rate of desutfurization while controlling hydrogenation of olefinTto rninirr«e a redSo^ S 

oefro^ettoo^i"^^ inVert r indudeS 1,1089 0rtSnari, V ^ ^ hydrodesulfurization in the field of 
SSSeS. C ° mpr ' SeS a desutfurization active metal supported on a porous inor- 

ica-JuTa™ P^ea^" inClUdeS ** ^ magnesia 31X1 ^es thereof. Alumina and sil- 

r^^^ fUriZati °!L ai *!! 1 T! tel ' ndUdeS chromium ' "WyMenum. tungsten, cobalt, nickel and mixtures thereof. 

'"J^^ i ^ en 5"^ Catalyst ""H*** cobalt-molybdenum or nickel-cobalt-molybdenum supported on an 
akmna earner ,s preferred. The amount of the active metal supported on the oxide carrier is Jeferably abouM to about 
30%by weight, more preferably about 3 to about 20% by weight, in terms of the oxide of JSSSS^i TmeSs 
may be preliminanly converted to sulfides in a known manner before use in hydrogenation 

The reaction tower for hydrogenation may be of a fixed bed type, a f luidized bed type or a boiling bed type A fixed 
bed type reactor « preferred. The catalyticalhy cracked gasoline fraction can be contacted wrth the^SysTSTany Ta 

^TS^t^ SyStem> 3 Para " el downward ftow system or a countermart ftow system These SnSL are 
well known .n the field of petroleum refining, and known techniques can be selected as ap^iate 

EXAMPLES 



nrJUf i^^! L^^J"!^ * illUStrated in detail by way of the following Examples. However, the 

present invention should not construed as being limrted to those Examples. 

COMPARATIVE FXAMPI F 1 

str^rSSf 9a !° ,ine ,i9 !l! fraCti ° n (ab0U * 3 30 10 8000 fraction > "a* obtained by catalytically cracking a 

2^ ° n aCtUally COntained 1 1 '** by wei9ht °» 3 Taction having a boiling point of 30'C or lower and 3 2% 

?! k!T S J 8 ^. C,10n having a boi,in9 P 0 '"* exceeding 80°C (hereinafter referred to as an 80+-C cut) as shown in Table 
LnfrJ^T ■ 30 to «°' C ^d a density of 0.675 gW at ,5'C. a sulfur content of 27 STJ 32 

content of 65% by volume, and a research method octane number of 93.8. 



EP 0725 126 A1 



A commercially available catalyst comprising an alumina carrier having supported thereon 5% by weight of CoO 
and 17% by weight of M0O3 was used for hydrodesutfurization after it was preliminarily converted to a sulfide form in a 
usual manner. The above-described catalyticalty cracked gasoline fraction was hydrodesutfurized using a fixed bed par- 
allel downward flow type hydrogenation reaction apparatus under relatively mild conditions, i.e.. at a reaction tempera- 
ture of 250'C, a partial hydrogen pressure of 10 kg/cm 2 , an LHSV of 5 1/hr. and a hydrogen/oil ratio of 1000 scf/bbl. 

As a result, a hydrodesuHurized catalytically cracked gasoline light fraction was obtained having a sulfur content of 
12 ppm an def n content of 44% by volume, and a research method octane number of 86.1 . There was no loss of liauid 
components due to the treatment. 

EXAMPLE 1 

Tbe same catetytkally cracked gasoline as used in Comparative Example 1 was distilled to divide the same into 7 
cute each by a drfference in distillation temperature of 10'C. The yield, sulfur content and olefin content of each cut are 
shown in Table 1 below. 



TABLE 1 



Distillation Temperature (°C) 


Yield (wt%) 


Sulfur Content (ppm) 


Olefin Content (vol%) 


I.B.Rto30 


11.9 


0 


82 


30 to 40 


36.0 


1 


73 


40 to 50 


1.9 


7 


84 


50 to 60 


7.7 


3 


42 


60to70 


28.3 


24 


55 


70 to 80 


11.0 


129 


62 


80+ 


3.2 


154 


51 


total 


100.0 


27 


65 



^ On analysis of the sulfur content of the 70 to 80°C cut, it was found that 90 mot% of the sulfur content was thi- 
ophene. a sulfur compound that is hard to desutfurize. Analysis of the sulfur content of the 80+°C cut revealed that 94 
mot% of the sulfur content also was thiophene. The 70 to 80»C cut and 80VC cut which were rich in sulfur compounds 
that are hard to desutfurize were mixed together and hydrodesuHurized using the same reaction apparatus and the 
same catalyst as used in Comparative Example 1 at a temperature of 300°C. a hydrogen partial pressure of 30 kg/cm 2 
an LHSV of 5 1/hr, and a hydrogen/oil ratio of 1000 scf/bbl. 

The mixture of the 70 to 80-C cut and the 80VC cut had a sulfur cortem of 145 ppm and an olefin content of 59% 
by volume. The hydrodesulfurization treatment reduced the sutfur content and the olefin content to 3 ppm and 5% by 
volume, respectively. The treated oil was added to the remaining cuts to obtain catalyticalty cracked gasoline having a 
sulfur content of 8 ppm, an olefin content of 62% by volume, and a research method octane number of 91.8 There was 
no loss of liquid components due to the treatment 

EXAMPLE 2 

The same catalytically cracked gasoline as used in Comparative Example 1 was distilled into 7 cuts each by a dif- 
ference in distillation temperature of 10"C in the same manner as in Example 1 . The 70 to 80°C cut and the 80+°C cut 
nch in sutfur compounds that are hard to desutfurize were mixed and treated under the same conditions as in Example 

Separately, as a result of analysis. 95 mot% of the sulfur content of the 60 to 70»C cut was found to be n-propylm- 
ercaptane. The 60 to 70°C cut was hydrodesuHurized using the same apparatus and catalyst as used in Comparative 
Example 1 at a reaction temperature of 250°C. a hydrogen partial pressure of 5 kg/cm 2 , an LHSV of 5 1/hr and a hydro- 
gen/oil ratio of 1000 scf/bbl. ^ 

The sulfur content and the olefin content of the 60 to 70»C cut were 24 ppm and 55% by volume, respectively, while 
those of the hydrodesulfurized oil were 5 ppm and 41% by volume, respectively. 

The treated oil of the mixture of the 70 to 80°C cut and the 80+°C cut and the treated oil of the 60 to 70°C cut were 
added to the remaining cuts to obtain catalytically cracked gasoline having a sulfur content of 3 ppm. an olefin content 
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of 57% by volume, and a research method octane number of 89.5. There was no loss of liquid components due to the 
treatment. 

COMPARATIVFFXftMpiF? 

A catalytically cracked gasoline whole fraction (about a 30 to 210°C fraction) obtained by analytically cracking 
S?r C lT a ' n,n9 an Jf OSPh8fiC rGSidual oil used as a catalytically cracked gasctina The term "about a 30 to 
™Z 38 0?T 15 3 n ° minal des « na,ion - tacti"! actually contained 4.9% by weight of a fraction 
^^r O,n, ^ n 30 : C w to » 8 ' and 1 .5% by weight of a fraction having a boiling pan, excUng21 0°C (her* 
a^LSjS,^ ^ ^J* ShOWninTab,e2 ^ 708 whole taction had a density of 0.731 gfcm* at 1 5-C. 

A^Z^T- ,f T J" ^ COntert 43* by volume, and a research method octane number of 92.0. 
and ^^^Sl 3 ?^^^^^ 9 30 3lumina rarTier "^"9 snorted thereon 3.8% by weight of CoO 
and 12.5% by weght of M0O3 was used for hydrodesulforization after it was preliminarily converted to a suHtie form in 
a^^ne^e above^escribed catafytically cracked gasoline was hy*odesu Jized using L s^f reTZ 
apparatus as used in Comparative Example 1 under mild conditions. i.e.. at a reaction temperature of 24?C a hS^ 
gen partial pressure of 10 kg/cm* an LHSV of 7 1/hr. and a hydrogen/oil ratio S3 ' ^ 

As a result, a hydrodesulfurized catalytically cracked gasoline whole fraction was obtained having a sulfur content 
of 63 ppm. an gUn content of 38% by volume, and a research method octane number of 90.3^e wTno^S 
liquid components due to the treatment. m 

COMPARATIVE EXAMPj P ft 

The same catalytically cracked gasoline whole fraction as used in Comparative Example 2 was hydrodesulfurized 
under more severe conditions than those employed in Comparative Example* i.e.. ^^^SS^S^C 
IT^Z^ T * 10 ^ LHSV c, 5 1/hr. and a^en/oii ratio TSSSSS^^S^ 
and catalyst used were the same as those used in Conparative Exanple 2 

of 2^o^Z^^St 9860808 fraCli0n « 8 content 

£Z cT^r 1? ^toTe^enI V0,Ume ^ 3 ^ ^ ^ of 87.8. There was no .oss of 

30 

EXAMPLES 

« a J!i e ^ C !2S!!! CTaCked 93801106 as in Com P arative Sample 2 was distilled to obtain 20 divided oils 
35 SSel ,enpefatUre * 1 °° C - 708 content and olefin content of each cut are shown in 

As a result of analysis, it was found that: 85 mof% of the sutfur content of the 120 to 130°C cut was thiacvctooen- 
? a l!. 8U ^ COnip0 lf d that iS t0 desUfunze: 70 mol% of the sulfur content of the 130 to 1 40»C cut was C1C2 
thiacydopentane. sulfur compounds that are easy to desutfurize; and the proportion of benzothiophene a sulfur com- 

« "T^^ of the sulfur content of the 190 to 200°C oXS)0 to 210'C o^\^ZnZs 

w oo ma%, 95 moI%, and 73 mol%, respectively. 
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TABLE 2 



5 


Distillation Temperature (°C) 


Yield (wt%) 


Sulfur Content (ppm) 


Olefin Content (vot%) 




I.B.Rto30 


4.9 


0 


82 




30 to 40 


14.8 


1 


73 




40 to 50 


0.8 


7 


84 


10 


50 to 60 


3.2 


3 


42 




60 to 70 


11.6 


24 






70 to 80 


4.5 


130 


fin 


15 


80 to 90 


2.3 


151 


51 




90 to 100 


9.5 


14 


50 




100 to 110 


4.2 


93 


■Hi 




110to120 


5.5 


210 


0<£ 


20 


120 to 130 


4.6 


60 


cr\ 
OU 




130 to 140 


4.2 


145 


07 




140 to 150 


7.3 


160 


OQ 

cO 


25 


150 to 160 


2.0 


123 


OO 




160 to 170 


6.1 


153 


18 




170 to 180 


3.6 


126 


17 




180 to 190 


3.8 


185 


15 


30 


190 to 200 


3.0 


152 


16 




200 to 210 


2.6 


340 


13 




210+ 


1.5 


324 


12 


35 


total 


100.0 


27 


65 



40 



45 



* IH! ^? 3 I Were ncn in suffur compounds that are easy to desulfurize, i.e.. the 120 to 130°C cut 130 to 140°C 
cut 190 to 200'C cut 200 to 210-C cut and 210+-C cut were mixed together and subjected to hydrodesutfurization 
usmg the same apparatus and catalyst as used in Comparative Example 2 at a reaction temperature of 240°C a hydro- 
gen partial pressure of 10 kg/cm 2 , an LHSVof 7 1/hr. and a hydrogen/oil ratio of 1000sct/bbl 

The rr^reofthe cuts rich in sulfur compounds that are easy to desulfurize had a sulfur content of 171 ppm and 
°f 28% by volume, which were reduced by hydrodesulfurization to 33 ppm and 26% by volume 
^ertveiy The od mus treated was added to the remaining cuts to obtain catalytically cracked gasoline having a suHur 
content of 69 ppm. an olefn content of 42.5% by volume, and a research method octane number of 91.7. Therl was no 
loss of hqud components due to the treatment 



EXAMPLE 4 



50 



55 



^l 5 ^* 5 «^yteaBv cracked gasoline as used in Comparative Example 2 was distilled to obtain 20 divided cuts 
each drfferent m distrllaton temperature by 10»C in the same manner as in Example 3. A mixture of the cuts rich in sulfur 
compounds that are easy to desulfurize. i.e.. the 120 to 130»C cut. 130 to 140»C cut. 190 to 200'C cut 200 to 210-C 
cut and 210+"C cut was treated under the same conditions as in Example 3. 

As a result of analysis, it was found that: the proportion of thiophene. a sulfur compound that is hard to desuHurize 
1 T^LT*? * thG 7 °1° 8000 ^ and *e 80 to 90°C cut was 85 md% and 90 mol% respectively; the prcpor^ 
ton of methytthophene. a sulfur compound that is hard to desulfurize. of the 1 10 to 120°C cut was 87 mol% theoro- 
portion of d.methytthiophene. a sulfur compound that is hard to desulfurize. of the 140 to 150'C cut was 87 mol% the 
total proportion of tnmethylthicphene. methyfethylthiophene. and propylthiophene. which are sulfur conpounds that are 
hard to desulfunze. of the sulfur content of the 160 to 1 70-C cut was 69 mol%; and the total proportion* tetramethyl- 
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10 



is 



20 



25 



30 



35 



50 



55 



thiophene. dimethylethylthiophene. diethytthiophene. and nrcthyprcpytthiophene. which are sulfur compounds that are 
haid to desutfurize. ofthesutfur content of the 1 80 to 190'C cut was 56 mol% compounos trot are 

<~J?** " Jtsrichinsulfur compounds that are hard to desutfurize, i.a. the 70 to 80°C cut. 80 to 90'C cut 110 to 

apparatus ^catalyst as used in Comparative Example 2 at a reaction temperature JwC, a hydroge^S^ 
sure of 30 kg/cm 2 , an LHSV of 5 1/hr. and a hydrogen/oil ratio of 1000 sd/bbl nyorogen pamai pres 

an JUL ^1 !U m ^ ""Pounds that are hard to desutfurize had a suffur content of 1 66 ppm and 
Sl^S^f^i i? ^ ** W6fe reduced to 1 * PP™ and 4% by volume, respectively, by the hydrodes- 
iS^^TE^ ^ " ^ ««ed to the remaining cuts to obta,n catalyticalty cmaJgasolineSvinTa 

-no^S^ 
COMPARATIVE EXAMPI F A 

. ct A Cat ^S ally crack ^9^ ne ***** **<*on (about a 30 to 230-C fraction) was obtained by catalytically cracking 
tent * 352 ppm an olef .n content of 38% by volume, and a research method octane nun*er of 91 7 Thewhotetectoi 
o^ 5 2S1^ ed "?? ^^^T ""VS. as in Comparative Example 1 at a rea^le^a^e 
Z: ^?T1^ * 10 k9/Cnf " a " mSV * 7 1/hr ' and a MrogerVo,! ratio of 10CO scST 

/tea result, a hydrodesulfurized catatytically erected gasoline whole fraction was obtained having a suiS? content 
of 115 ppm, an olehn content of 33% by volume, and a research method octane number of 89.4Tere v^Tno^of 
Iqud components due to the treatment mwe was no rosso? 

EXAMPLES 

1 0O^Z floo^n^*? ^^' m C ° nparative Example * ««s divided by distillation into a 30 to 

COm8nt ^ 62 PP'" ^ ^ olefin content of 53% by volume. The ratio c^eToOto 230°C 
^ 8 ^ 8 ^2° n W3 ^ 68% ^ ^ and the 100 to 230'C cut had a sulfur content of 488 ppmand^efS 
cortent of 31% by volume. The suHur content of the 1 00 to 230'C cut was found by analysis to consist of 28 mol% of 
ZZSEZ? 'h! * ""J*^*^ ^ mo»% of thiacydepentane. L 3 o^lacyXn 

aJ^V^^'tl** ^ ""V**"* 5 that are easy to desutfurize was hydrodesutfurized using the same 
Sj?^ u^I" ^° fT1para,ive Example 1 ^ a reaction temperature of 250X. a hydiogen partial pres- 
sure of 10 kg/cm 2 , an LHSV of 5 1/hr, and a hydrogen/oil ratio of 1000 sct/bbl P-n«ipres 

^Jf^"? 0 ^* 18 hydr ° desUfurization freatment. the sulfur content and the olefin content were reduced to 135 

T- respective, y- 7116 ***** ^ was rr«ed with the 30 to 100»C cut to obtain catalytically cracked 

^ 8h T?A, COnt ^L° , J. 12 Ppm> an «*», content of 36% by volume, and a researched ocfane 
number of 90.5. There was no loss of liquid components due to the treatment 

The catalytic hydrodesulfurization process for treating catatytically cracked gasoline containing sulfur compounds 

Sa^ SZ^ 80 ^" 19 5 PreSe ^' nVent,0n fe Characterized « that the catatytically cracked^asofine is 
!1 r^T " ""^Pounds that are hard to desuBurize and a fraction rich in sulfur expounds 

^lTjT ,B ? ,90, ? h 01 3/8 Subjected to hydrodesulfurization under optimwnW 

tons, and the fractions are then moced together again. The process of the present invention makes it possible to effi- 
aentiydesuHunze stock o,l while suppressing a reduction in olefin content, to thereby minimize a reduction in octane 

^^H^Slf 6 ^ 8 " 1 k th ° Se SW,,8d in art that various changes in form and detail of the invention as 
t^^S^^Z may be mada It is intended that such changes be included within the spirit and scope of 



Claims 
1. 



A ^° C8 ^ hy*odesutfurizing catatytically cracked gasoline containing suHur compounds and define compe- 
ls n me <=atalytically cracked gasoline into a plurality of fractions including at least 
°?1?L®* "faction nch ,n sutfur compounds that are hard to desutfurize and (ii) a second fraction rich in sulfur 
^pounds that are easy ^o desutfunze. next hydrodesuthrizing at least one of the first and second fractions in the 
presence of a catalyst, and then mixing the fractions. 
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2. The process of daim 1 . wherein said separating step comprising separating the catalytically cracked gasoline into 
a plurality of tractions including (i) at least one fraction rich in sulfur compounds that are hard to desutfurize and (8) 
at least one fraction rich in sulfur compounds that are easy to desuffurize. 

s 3. The process of daim 1 or 2, wherein said separating step comprises distilling. 

4. The process of any one of claims 1 to 3. wherein the only fraction that is subjected to hydrodesuHurization is said 
second fraction. 

10 *■ ^Process of any one ol claims 1 to 4. wherein said IrydrodesuHurizing step comprises hydrodesurrurizing said 
second fraction while controlling the degree of hydrogenation of the olefin components contained in said fraction to 
10% by volume or tower. 

6. The process of any one of claims 1 to 3. wherein the only fraction that is subjected to hydrodesuHurization is said 
is first fraction. 

7. The process of any one of claims 1 to 6. wherein said first fraction contains sulfur compounds that are hard to des- 
ulfunze in an aniourt of at least 60 mol% of the total comerrt 

sulfurcompounds that are easy to desutfurize in an amount of at least 60 mor% of the total content of sulfur com- 
20 pounds. 

8. The process of any one of claims 1 to 7. wherein said suitor compounds that are hard to desurfurize comprise at 
east one of thtophene and alkytthiophene. and said sulfur compounds that are easy to desutfurize comprise at 
least one of toacyctoperrtane, an alkytthiacycloperttane. benzothiophene and an alkyibenzomiophene. 

25 

9. The process of claim 8, wherein the alkyl group of said alkytthiophene. alkyHhtacydopentane and aikyfcenzothi- 
opnene is selected from the group consisting of a methyl group, an ethyl group and a propyl group. 

1 0. The process of any one of claims 1 to 3. 6 and 7. wherein said sulfur compounds that are hard to desutfurize com- 
30 pnse at least one of thiophene and methytthiophene. 

1 1 . The process of any one of claims 1 to 5 and 7, wherein said sulfur compounds that are easy to desutfurize comprise 
at least one of benzothiophene and methyfbenzothiophene. 
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